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WIDE APPLICATION OF LIMESTONE 


When, as in the present national defense emergency, many industries 
are striving to attain maximum production, it is pertinent to review the 
output, uses, and requisite qualities of limestone, which is employed as 
an essential raw material in innumerable processes and products. Because 
of its ready availability and the multitude of uses for which it is employed, 
production of limestone exceeds that of any other rock. In 1939 limestone 
sold or used in the United States (including that employed in cement and 
lime manufacture) exceeded 139,000,000 tons or about 75 percent of the 
quantity of all kinds of stone sold or used during that year. Limestone 
was quarried in every State except Delaware, the District of Columbia, and 
New Hampshire, Although the uajor consumption of limestone is in the form 
of concrete 1gzresate, road matevial end railroad ballast, or as a fluring 
stone in blast furnaces, for cement and line manufacture, as agricultural 
limestone, as riprap for shore protection, for haroor work and spillways. 


l/ The Bureau of Mines will welcome reprinting of this paper, provided the 
following footnote acknowledgment is used: "Reprinted from Bureau of Mines 
Information Circular 7169." | 

2/ Assistant chief engineer, Nonmetal Economics Division, Bureau of Mines. 

ae materials unit, Nonmetal Economics Division, Bureau of Mines. 
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at dams, and as building stone, anproximately 25,000,000 tons or approxime tel: 
35 percent of the total. commercial limestoae handled annually is consumed 

by the manufucturing and chemical industries which play an important part 

in ovr defense program, ard with which this paper is chiefly concerned. 

To this quantity must te added considerable tonnages of burned lime, which 

is essential to many nrocesses. For many of these uses the percentage of 
impvrity in the stone must be low. Although the quantities used by some 
industries may be relatively. small they perform useful and essential functions 
ror which it is difficult if not impossible to find sudstitute materials. 


COMPOSITION 


Limestone, a sedimentary rock of wide occurrence in nature, consists 
essentially of calcium cerbdonate or of a mixture of the cartomtes of cal- 
cium and magnesium, When 10 percent or more of mazmesium carbonate is 
present the rock is termed Mmaenesiun! | or "A@olomitic" limestone: if the 
amount approaches Ue percent the rock is composed essentially of the double 
carbonate of lime and mamesiun (CaCOz)- (MeCOz), the mineral dolomite. The 
principal impuritics in limestone arc sand, clay, and iron oxide. Marble 
is similar in composition and can be used in the same processes as limestone. 


STATISTICAL ETSTORY OF PRINCIPAL CHEMICAL AND PROCESSING USES 


The largest consumers of limestone for cherical or processing uses are 
the following industries: | 


Alkali. Paper 

Asphalt (filler) Refractory~stone (dead—~burned 
Calcium carbide —— dolomite) 

Glass. | 7 Sugar 

Metallurgical (flux) Whiting 


Mineral (rock) wool 


Each of the above-mentioned industries consumes 120,000 to over 17 million 
short tons of limestone annually. Inthese industries, with the exception 
of mineral wool, lime (burned limestone) as well as rew stone is used. The 
sales of raw stone for the above purnoses amounted to Ou 757, 429 short tons 
in 1939, tut the figure is increased to approximately 29 million short tons 
if stone burned and sold as lime is included. 


Fertilizer filler, filter teds, magnesia works, and mineral food 
industries consume smaller quantities of limestone and dolomite but never- 
theless have considerable importance. 


The following tatles furnish a historical summary of the quantity and 
value of limestone (exclusive of lime) used in 10 of the larger limestone- 
consuming industries from 1920 through 1939, and the quantity and value of 
burned lime sold to 5 of tnem. ‘The chart (fig. 1) is a graphic presentation 
of trends in the four major uscs for the 2O-year period, 1920-39. Figure 2 
shows graphically total sales of limestone and dolomite to tne chemical and 
processing industries in 1939, by uses: 
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MAJOR APPLICATIONS 


Following is a brief discussion of the ways in which limestone and 
lime are used in manufacturing industries, the tynes of stone remuired, 
and the producing localities, 


Alcald 


In the manufacture of soda ash by the ammonia-soda process, about 1 1/ 
tons of high-calcium limestone is used for each ton of soda ash produced. 
The stone is calcined at the chemical plant, end tcoth the lime and carbon. 
dioxide gas are used. Stone ranging from 1 to 6 inches in Giameter is 
desired. Although the stone used should be as near chemically pure @s pos- 
sible to produce the best results, the average value received for limestone 
for use in alkali works has maintained a very low price compared with stone 
used in other chemical incustries. The average value a short ton at the 
quarry has ranged between 45 and 8: cents for the past 20 years. The price 
has declined gradually since the peak year, 1921. 


A large portion of the limestone produced for use in alkali works is 
captive tonnage; that is, it is produced by the industry that uses it. For 
a number of years, Michigan and New York were the only States producing 
hizh calcium stone for this uses; but in 1939, 9 companies operating 12 plants 
revorted tonnage from € States. Alpena, Presque Isle, and Wayne Counties, 
Mich., with a total output of 2,325,040 short tons in 1939, constitute the 
largest producing orea in the United States. Other producing centers, 
according to rank ae importance in output are: Oneida and Onondaga Counties, 
N. Ye; Winn Parish, La.; Smythe County., Vea.; Bexar and Comal Counties, 
Tex.s; and San ee County, Calif. Only a very enall tonnage of stone 
buzned and sold as lime was revorted for use in alkali imnufacture in 1939. 


A considerable quantity of the limestone employed in alkali manufacture 
is converted into a byproduct that is reused. The Michigan Alkali Co., : 
Wyandotte, Mich., uses large quantities of limestone in making sode ash 
and caustic soda from common salt. in making soda ash the principal by- 
product is calcium chloride, largely a weste material; however, in making 
caustic soda from the soda asn, lime is used, and large quantities of calciu 
carbonate sludge are produced. Instead of recalcining this material to lime, 
es in the paper and bcet-sugar industries, it is used for the manufacture 
of portland cement in an adjoini ng sut sidiary plante 


Asvhalt Filler 
Pulverized limestone is useful as a filler in asphalt because it 
hardens the product, gives it stability, and renders it less affected by 


heat. Any kind of limestone may be used for this purpose, as comoosition 
and color are immaterial. 
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The value a snort ton of limestone for asphalt filler is considerably 
nigher than that used in most of the other processing industries, owing to 
the fact that the stone must be finely pulverized (approximately &0 nercent 
through a 200=-mesh screen). Because this use of limestone is not confined 
to any certain areas and also because the content of the stone is unimportant, 
it has a wider range of producing localities than stone for the other in- 
dustries discussed in this paper. Limestone for this use is a byproduct at 
many plants, tut several companies now sell it as one of their principal 
products. 


v2 largest vroducing States in 1939 were New York, Ohio, Virginia, 
Sree pan Michigan, and Texes, in order of importance. with each reporte 
ing an output of over 29,000 tonsa year. Fifteen other States reported 
production ranging from 2 few hundred to 11,000 tons. Forty~six companies 
operating a total of 52 plants reported sales in 1939. | 


Calcium Carbide 


Calcium carbide ani calcium cranemide are products of the electric 
furnace. Calcium carbide is formed wh 2 charge of lime and coke, mixed 

in the proportion of 6 and 40 percent, respectively, is heated to 2,000° C. 
Aporoximately 2 tons of limestone or 1 "ton of lime is required for each ton 
of calcium carbide manufactured. Calcium cyanamice is derived from the 
carbide by treating it with nitrogen. Calcium carbice is important chiefly 
because, with water, it forms acetylene, used for lighting and for the steel- 
cutting and welding torch. One of the newer uses is in the manufacture of 


synthetic rubber. Calcium cyanamide is a nitrogenous fertilizer. 


A very pure, high—calcium limestone mst be employed in the manufacture 
of these products, especially if the carbide is to be used for acetylene. 
The limestone should contain little or no phosphates, for these form pnos= 
phides which, on burning, leave a white deposit. The stone also must be 
free from magnesiun carbonate, for magnesium does not forma carbide, and 
the presence of its oxile in tne charge makes the electrolytic process less 
efficient. 


According to the Census of Manufactures six plants were producing 
calcium carbide in the United 5% tes in 1937, the latest year for which 
finel data are available. Plant locations are as follows: Alabama 1; 
Towa 2; Michigm 1; New York 1: Virginia I. Seven vlants are recoried for 
1939, out the locations are not listed. In 1939 five limestone companies 
reported a production of 274,890 short tons of raw stone sold for the. 
manufacture of calcium carbide, one in Presoue Isle County, Mich.; two in 
Potetourt County, Ya.e; and one-each in Carroll and Giles Counties, Va. 
Seles of burned lime for this use, amounting to 85,218 short tons in 1939, 
were reported from Indiana, Michigan, Missouri, Pennsylvania, Tennessee, 
and Virginia. | 
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Glass 


In the manufacture of slass either lime or limestone of high calcium 
or high magnesium content may be used. Hizh—calcium limestone is used in 
meking bottle and window glass, whereas dolomitic stone is used for special 
Glasses. Uniform stone imst be used for each type of glass in order that 
the product may have constant chemical and physical properties. Common. 
glass is made from the fused mixture of alkali, lime or limestone (limestone 
may constitute as muchas 30 percent of some gless batches), and silica. 
Limestone for use in clear, colorless glass products mst contain a very | 
low percentage of iron oxide, 7 


In 1939, eho, 8ho short tons of limestone and 148,102 tons of lime 
were sold to the glass industry of the United States. Converting the lime 
to its equivalent of limestone, the total stone used was approximtely 
537,000 short tons. Production of limestcne for glass mking was confined 
to 11 States, with Ohio, the leading State, reporting approximately 67 per= 
cent of the total output. Sales of Ohio Vine to glass works amounted to 
140,150 short tons and limestone to 31,630 short tons in 1939. Other lead 
ing States in the production of limestone for glass mking were, in order 
of production: Missouri, Pennsylvania, Iniiana, California, Arkansas, 
Illinois, and Michigan, with small tonnages reported from Texas, Tennessee, 
end Connecticut. 


Metallurgical (Flux) 


Enormous quantities of lime and limestone for use as fluxing mterial 
are consumed annuaily in blast furnaces and open hearth and electric steel 
plants and to a smaller degree in nonferrous metallurgy. Most iron ores 
carry alumina and silica as impurities, and the addition of a basic flux 
such as limestone is necessary to form a slag with them. The limestone 
also removes sulfur, which is an impurity in iron and steel. It is evident, 
therefore, that limestone, to be efficient as a flux, should be relatively 
free from alumina and silica. If more than small percentages of these 
elements are present, the stone is less effective, increases slag volume 
and fuel consumption, and slows producticn. 


In 1939 stone for this puree was reported from 30 States, and sales 
totaled over 17 million short tons or.17 percent of total limestone sold. 
the largest producing States were Michigan, with 31 percent of th total 
output; Pennsylvania, 30 percent; Ohio, 16 percent; West Virginia, 7 per— 
cent; and Alabama, .6 percent. Limestone used as flux comprised approximately 
half of the total limestone tonnage reported in the above States, with the 
exception of Ohio. Seventy-five percent of all flux sold was used in bla st 
furnaces, 20. percent: in open-hearth steel plants, and the remainder in 
cooper, silver, aluminum, and lead smelters. Arizona, California, Montana, 
Nevada, Texas, Utah, and Washington are the only States where flux is sold 
to copper, silver, aluminum, and lead smelters. fFlux from all the other 
States goes into fron and steel manufacture. 


g1he i oe 


Google 


I.C. 7169 


Sales of burned lime for fluxing purposes amounted to over 700,000 
short tons in 1939, and production was reported from 25 States. Pennsylvania 
contributed 23 percent of the total sales; West Virginia, 11; Missouri, 10; 
end Alabama, 9. Seventy-five percent of the total output was consumed in 
open-hearth and electric steel furnaces: 20 percent in ore concentration; 
and the smelting of nonferrous. metals, wire ereNan Ss mold paints, and foundry 
uses made up the remaining 5 percent. | 


-.Mineral wool 


Mineral wool (also known as rock wool) was probably first made in Wales 
as early as 18h0, where it was used as insulation for boilers and steam 
pipes, and in Germany shortly afterward for use as noninflammabdle material 
for Christmas tree decorations. It was introduced in this country in 
Cleveland, Ohio, in 1883, but comercial production did not begin until 1697, 
when a plant was constructed in Indiana. The greatest growth of the industry 
has taken place in the last 15 years, with a strong upturn in 1929 and a 
well~sustained output during the depression years when the demand for other 
building materials had: dropped to a very low point. 


There are three distinct types of mineral wool, as follows: 


Rock wool - made from argillaceous limestones or mixtures 
of limestones, clays, and other rock substances. 

slag wool - made from furnace slag, alone or mixed with 
small quantities of other materials. 

Glass wool - made from silica sand, soda ash, limestone, 
and other constituents of the glass batch. 


this paper relates primarily to mineral wool manufactured from limestone. 


Mineral wool is light, soft, and fibrous tecause it consists of flexible, 
interlaced filaments so fine that, individually, they are almost invisible 
to the naked eye and will float in the air. Suitable rock mterials are 
melted in high-temperature furnaces; and as the molten mass leaves the 
furnace, a jet of high-pressure steam (or exceptionally compressed air) is 
directed against it, blowing the material into tiny molten beads which, 
by friction against the air, are elongated into fine threads. 


Deposits of so-called "wool rock," such as are found in Indiana, which 
are suitable for manufacture into mineral wool witnout the addition of any 
considerable quantity of other material are not common. However, with the 
recent expansion of the industry, plants have been established in localities 
where the natural deposits are not suitable for use alone, and considerable 
blending with shale, silica sand, and other mterials is necessary in order 
to obtain a cupola charge of the correct composition. 


The Illinois Geological Survey’ has pointed out that an approximate 
and satisfactory method of estimating the suitability of any limestone for 


Lamar, J. E., Willman, H. B., Fryling, C. F., and Vosknll, W. H., Illinois 
State Geol. Survey Bull. 61, 1934, ». 15. 
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mineral wool manufacture is to determine its loss on ignition, in other 
words, its COs content. If, after being dried, a store loses 20 to 50 per— 
cent of its weight being ignited, it probably will have definite possi- 
bilities for the making of mineral wool without the addition of other 
materials. If the loss of COo is outside these limits, the stone is 
probatly not suitable unless other materials are added. 


The manufacture of mineral wool is a comparatively simple process, 
because it can be iede without a great deal of technical Imowledge. Pro- 
duction methods have been so improved that equipment producing & tons daily 
several years ago now produces i5 to 20 tons. 


In the early stages of the industry in this country, mineral wool was 
used chiefly as an insulating mterial in refrigerators and fireless cookers, 
but today the principal use is in heat insulation and sound absorption. 
Mineral wool is ideally suited to both industrial and household insulation 
in that it is moisture proof, fire proof, and vermin proof. 


During the past 20 years, modern methods of manufacturing mineral wool 
have taken it out of the luxury class and mde it available to home owners 
in all income groups. Toda, its fastest growing market is in the insulat— 
ing of side walls and top floor ceilings of low-cost houses. Mineral wool 
has an outlet in tuilding in insulating new homes as well as those that 
have already been built. I+ is claimed that a inch thickness of mineral 
wool affords insulation equivalent to that of a J-inch stone wall. There 
are also many less-important uses of this product. 


For a number of years the only producing localities were near Yorktown, 
Delaware County, and Alexandria, Madison County, Ind. in 1939 mineral 
wool plants of all kinds are located as follows: California, 4 plants; _ 
Illinois, 8; Indiana, 19; Iowa, 1; Kansas, 2; Kentucky, 2; Massachusetts, 1; | 
Michigan, 4: Minnesota, 1; Missouri, 3; New Jersey, 6G: Wew York, 2; Chio, 
9; Oklahoma, 2; Pennsylvania, 7: Tennessee, 2; Texas, 5; Utah, 3; Virginia, 1; 
West Virginia, 1; and Wisconsin, 3. -Production in 1539 is estimated at 
500,000 tons, and the capacity is estimated at 600,000 tons. 


The general trend at present seems to be toward decentralization of | 
mineral wool plants to supply local demands more economically, as the large 
volume of a ton of mineral wool limits the quantity tmt can be loaded into 
a box car to approximately 12 tons, making freight rates high. 


Paper 


Both lime and limestone are used in the paper industry in the prepara— 
tion of the cooking liquor. By digesting the wood with an acid liquor, 
all the constituents of the wood chips except cellulose are dissolved and 
removed. The cooking liquor is produced by the chemical reaction between 
sulfur dicxide and lime. | 
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For the milk-of-lime method of mking sulfite pulvo, a high-magnesium 
or dcolomitic lime is nreferred. However, if the Jennsen tower system is 
used, limestone rather trian lime is emloyea, and = nisn-calcium gtone 
generally gives better service than a hizgh-magmesium stone. 


For the soda pulp anc sulfate pulp processes, a hizh-calcium lime con- 
taining less than 2 percent magnesia is desired. Lime having as much as 
7 percent iron oxides, silica, and alumina has been used, but in general 
the eeeee the lime th 1e petter, 


Limestone for use in the manufacture of chemical pulp was quarried 
in 2 States in 1939, and total production of stone (including that sold as 
lime) amounted to approxirately 1,231,000 short tons. ‘ashington ranks 
first in the production of lime and limestone for use in the paper industry 
with a production of 157,000 short tons;. Missouri ge with 151,000 short 
tons; and Pennsylvania third with 145 ,c00 short.tons. Paper maxing has 
also become an important industry in the South, and Tennessee and Alabama 
‘combined produced a total of 216,700 short tons of limes tone for use in 
this industry. , 


In the soda process of preparins chemical pulp an important reuse of 
lime has been develoned. The soda liquor, which is separated from the pulp, 
is concentrated and evaporated to dryness, and the ash is leached for its 
soda content. It becories carbonated during the process and is converted 
into caustic soda ready for reuse by treating it with lime. The reaction 
-isas follows: MNasCOz + Ca (OH)5 = ekaOH + CaCOz. The calcium carbonate 

settles out as a sludge, which is calcined into tire and is then available 
for reuse. At the West Virginia Pulp & Paper Co. plant, Charleston, S. C., 
the sludge is filtered, washed, and filtered again. ‘he filter cake is) 

then calcined in a 170~foot rotary kiln. As lime is lost in the pulp pro= 
cess, the filter cake made of the calcium carbonate sludge must de supple- 
mented by the addition of limestone. The process has been so perfected that 
only about 2& pounds of make-wp lime per ton of pully is needed to replace 
that which is lost, whereas before the introduction of highly efficient 
kilns and other equipment 110 vounds ner ton of pulp was required. 


It is obvious from the atove statement that the quantity of limestone 
sold to the paper industry is not.a true measure of the quantity required 
per ton of pulp prepared, because a considerable quantity of the limestone 
is used repeatedly. : 


Refractories 


Dolomite and high—-maemesion limestone cr their calcined products are 
used in lining metallurgical furnaces to resist the high temperatures and 
the corrosive action of basic slags. The raw stone is crushed, calcined, 
mixed with tar, and applied as a monolithic lining, or it may be shaped 
into bricks which are fired and used in the same manner as other refractory 
brick. Stone for this use is reported to the Bureau of Mines in two forms. 
Part is sold by the. quarrying company to the manufacturer and is reported 
as raw stone; part is both quarried and dead-vurned by the manufacturer and 
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is revorted as finished product. The foregoing historical tables show the 
amount of stone sold in tothn forms. Dead-tirnec material is used most 
commonly, although raw stone is employed for repair work. The Bureau of 
Mines has no Gata available showing a separation between the amount of raw 
stone end dead-burned material used. 


Production of refractory stone is governed largely by steel ovtput. 
With recent increased activity in steel plants, the production of limestone 
for refractory purmcses reached an all-time high of over 2 million ‘sons in 
1939. Sales of rar stone vere reported by 14 companies operating 17 plants 
in the folloving States: California, 1; Idaho, 1; Indiana, 2; Massachusetts, 
1; Michigan, 1; Nevada, 1: New York, 1; Ohio, 5; Pennsylvania, 3; and West 
Virginia, 1. 


Hleven companies representing 14 plants reported production of dead- 
burned dolomite in 1949, as follows: Alabama, 1; Illinois, 2; Missouri, 1;. 
Ohio, 7; Pennsylvania, 2: and West Virginia, Il. 


In'1939 over 45 percent of refractory sales were from Ohio. Pennsylvania 
and West Virginia are next in order. 


Sugar 


Lime is an indispensable mterial in the manufacture of beet and cane 
suger. Its function is to precipitate impurities from the juices or syrup 
or to precipitate the sugar from impure solutions. Onl; high-calcium 
limestone, containing about $/ percent calcium cartonate and free from 
impurities that wouid immert a taste, is desired. Limestone is used in 
refining beet sugar by the carbonization process. The limestone is burned to 
lime, and both the lime and carbon dioxide gas are used. SBecause carbon 
dioxide as well as lime is necessary to beet-sugar refining, the raw stone 
Ls burned at the refinery. For every pound of bect sugar produced, a 
little more than half a pound of limestone is used in the menufacturing 
process. Cane-sugar refining companies buy burned lime because carbon 
dioxide is not necessary in the refining process. 


The reuse of lime is also teing employed in the sugar-refining industry. 
The Steffen process of refining sugar requires finely powdered quicklime, 
which precipitates sucrose from an aqueous solution of beet molassas. | 
After the reaction is com lete, the addition of carbon dioxide converts the 
lime into calcium carbonate, which precinitates and is removed by filtering. 
Filter cake is recalcined less extensively in the sugar than in the paper 
industry, but recently a continuous process has been perfected whereby 
recalcination probably will tecome a more irmmortant factor. 


The States producing the greatest amount of limestone for use in sugar 
manufacture in 1939 were Michigan, Wyoming, and California, which together 
supplied about 40 percent of. the total. Other large producing States were, 
in order of importance: Colorado, Montana, Nevada, Utah, Iowa, Idaho, 
Nebraska, and Illinofs. A small tonnage was reported in Oregon. Ohio and 
Wisconsin are the only large beet-sugar producing States that did not 
report limestone production for use in the refining process. 
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Small tonnages of lime for use in sugar refining were renorted from 
Alabama, Arkansas, California, Floride, Illinois, Missouri, Pennsylvania, 
Tennessee, Texas, and West Virginia. Limestone burned and sold as lime 
constituted in 1939 anproximately 4 percent of all the stone used in proces~ 
sing sugar. 7 


Writing 


The Bureau of Mines considers whiting as divisible into three classes: 
Limestone and marble whiting, ccnsisting of finely pulverized limestone 
(or crystalline limestone) of a quality suitable for use as a filler or 
pigment; chalk whiting, a material prepared from chalk; and precipitated 
whiting, material prepared as a precipitate from some soluble calcium salt 
or from a milk of lime suspension that has been recarbonated. 


Very few deposits or true chalk suitable for the manufacture of whiting 
have deen exploited in the United States. Conseguently, during the World — 
War when imoorts of chalk from England, France, and Denmark were curtailed, 
substitutes of domestic origin, which had not deen produced extensively 
before, were used. After the war the use of limestone and marble as sub- 
stitutes for wniting became increasingly imnortant, and production rose 
accordingly. 7 : 


Production of ground limestone and marble has recently been reported 
to the Dureau of Mines by 28 quarry companies in the following States: 
Alabama, California, Connecticut, Georgia, Illinois, Massachusetts, Michigan, 
Missouri, Nebraska, "Wow Jersey, tew York, Ohio, Pennsylvania, and Tennesseé. 
Pennsylvania and Ohio together produced approximately 35 percent of the total 
stone used for whiting uses, with California closely following. 


According to recent reports to the Bureau of Mines from proticers, 
ground limestone is employed as a filler in or a constitvent of the following 
commodities: Graphite, xalsomine, linoleum, paint, pigments, maper, polish- 
ing and buffing compounds, pottery, putty, rubber, sealing wax, soap, 
targets, tile, and wallboard. A nunter of additional uses have been mentioned 
in literature, but no sales to such industries have been reported to the 
Bureau of Mines. Separate tonnezes for the various uses are not available 
because some quarry onerators vno sell ground limestone do not know how it 
is finally used. 


APPLICATIONS EMPLOYING MODERATES TOIUAGES 
Fertilizer Filler 


he use of limestone as a fertilizer filler ms increased greatly in 
the past 5 years. Before 1935 only a few thousand tons of limestone were 
reported for this use, but from 1935 to 1939 the vroduction has ranged 
from approximately 39,C0O short tons to 116,000 tons. The filler adds 
weight to and reduces the caking of fertilizers, and also serves as a soll 
conditioner, Bothdolomite ani high-calcium Paesconc are satisfactory for 
this use. 
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Filter Beds 


Limestone and dolomite serve as hosts for organisms tmt purify 
sewage in sewage disposal works. The stone used is subjected to severe 
conditions with respect to both mechanical weathering (freezing and thawing) 
and to solution. Stone carefully screened and free from dust, fine stone, 
and dirt is essential for sewage filter beds. Impurities such as clay, 
pyrite, shale, ocher, marcasite, and chert are wsually undesirables — 


Production of limestone for filter beds has been repor ted nocentiy: 
from Georgia, Illinois, Maryland, New York, Ohio, Oxlahoma, Pennsylvania, 
Texas, Virginia, and Wisconsin. "texas alone produced two-thirds of the 
total ‘United States output, which amounted to 105,850 short tons in 1939. 


Magnesia 


Large quantities of dolomite are consumed annually for the manufacture 
of basic magmesium carbonate (also called techrical carbonate, block 
magnesia, and magnesia alba), which finds its greatest outlet in the mam- 
facture of pipe.and boiler covering and general heat insulation. In the- 
past 20 years the production of dolomite for this purpose has ranged between 
32,050 (1921 production) and 126,260 (1936 production) short tons. Seven 
companies reported production of dolomite for this use in 1939 from Californie, 
Ohio, Pennsylvania, and Wisconsin. Virtually pure dolomite is used in 
Pennsylvania, vhere over 80 percent of the total United States output is 
produced. | 


A small quantity of lime from Wisconsin and Pennsylvania is also sold to 
magnesia works. 


iinere’ Food 


Calcium is important to the success of livestock farming, because it 
serves asa bone milder, is necessary in the proper functioning of the 
nervous system, and also acts as a neutralizer in the digestive tract.- 
According to the Kansas State Agricultural Collese, one-tenth pound of 
limestone should be consumed each day per head of livestock. A satisfactory 
limestone for stock food should contain at least 95 percent calcium car- 
vonate, no fluorine, and very little mgmesium. The stone must de ground 
almost as fine as wheat flour, which explains the high average price a ton 


($3 to $5). 


Production of limestone for mineral’ food was so small that before 1925 
separate figures were not given in the Bureau of Mines renorts. However, 
from 1925 to 1939, production has increased from 6,080 to 68,580 short tons 
annually. Over 80 percent of all the limestone produced for mineral food 
is from the Middle West (Missourl, mare Nebraska, and lowa, in order of 
tonnage produced). 
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LIME IN MISCELIANSOUS PROCESSING INDUSTRIES 


Lime is sold to the chemical industries for a number of uses, not 
included wnder limestone. The larsest of these is lime used in water 
purification or sortening. This use, which is steadily increasing, required 
251,193 short tons of lime in 1939, According to the National Lime Asso— 
ciation, theadvantezes of lime in hard water are: (1) The water is clari- 
Fied and softenad; (2) the corrosion of iron vipes is prevented, thus 
eliminating "red water" trouble: (4) the efficiency of sedimentation is 
increased, because better coesulation is brought about; (+) iron, objection- 
eble gases, and coloration are removed; (5) filtration is made more efficient 
and economical; and (6) the water can be completely sterilizecé when lime 
is used in quantity adequate to kill the intestinal and pathogenic bacteria. 
sither quicklime or hydrated lime of high calcium content may be used. 


The leather industry consumes 50,000 to 70,000 short tons of line 
annually in adenairing or depilation of hides. Both cuicklime and hydrated 
lime containing &5 percent or more calcium hydroxide may be used. However, 
in making Morocco eset rer high-mamesium lime is employed. 


Between 40,000 to 59,000 sho 
the preparation of insecticides, fungic: 
is a list of the more important of them. 


sns oz Lime is consumed each year in 
: 1isinfectants. Following 


Calcium arserate London purple 

Lead arsenate Caicium sulfide 

Lime—sulfur Rarium sulfide—lime mixture 
Dry sulfur-—lLime Calcium nermanganate 

Bordeaux mixture Lime cresol 
Clorpicrin Lime-nicotine 

Bleaching powder Waitewash 

Line tar 


Tne following products ani processes consume from a few hundred to 
approximately 30,900 short tons of lime ennually: Acid neutralization; 
alcohol; acohalts and other *ituninous materials; bleach licuid and powder 
(exclusive of bleach for paver menufacture): sand-lime prick; slag brick; 
bromine; chromates and bichromates; coke and gas (gas purification and plant 
byproducts); food products (creameries and dairies, gelatin, phosphate baking 
powders); glue: grease (lvoricating); petroleum refining; retarder: salt 
refining; sewage and trade-westes treatment: starfish control; textiles; 
tooacco;s; and wood distillation. 


Thus the production of limestone and its calcination product, lime, is 
an important industry in spite of the commonplece occurrence of the raw 
material. The uses of both limestone and lime should expand as new processes 
are developsd. Producers should give constant consideration to methods of 
treatment or selection that till improve their product for svecial uses 
insofar as this is feasible under mrket conditions. Limestone and lime are 
low-cost commodities that are likely to replace other materials wherever 
substitution is possible. 
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